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WHAT IS CLAIMED IS: 

fcCLAIM 1] A polarization control optical space 
switch^ comprising : 

a combination of a plurality of polarization control 
optical switches, each of said polarization control 
optical switches comprising: polarization control means 
having element^, the number of which is equal to the 
number of light\pa^hi, for rotating the polarizing 
direction of iimtot light information through 90° or 
otherwise retairiinrfgv the polarizing direction thereof 
with no introduction Vf rotation; and a light path 
routing element for routing the light path for the light 
information output from Wid polarization control means 
in accordance with the polarizing direction of the light 
information. » 

fcLAIM 2] A polarization control optical space 
switch according to claim 1, wherein 

said lrjgrtrt path routing element comprises: 
polarization splitting means which transmits 
incident light information therethrough when the 
polarizing directiWVhereof is p-polarization that is 
parallel to the ^ar*d\of incidence, and which reflects 
incident light information when the polarizing direction 
thereof is s-polarization\that is perpendicular to the 
plane of incidence; \ 

a transmitted-side A/4 wavtelength plate which is 
located on the output side of tnfe p-polarized light 
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transmitted by said polarization splitting means and is 
positioned perpendicular to the travelling direction of 
thh transmitted light information, and which functions 
to rotate the polarizing direction of the light 
information by a/4; 

a transmitted- side reflection block, located behind 
said transmitted-side A/4 wavelength plate, for 
ref lecting\ the light information incident from said 
transmittedVside A/4 wavelength plate back into said 
transmitted-side A/4 wavelength plate along a light path 
adjacent. to the light path of the incident light 

a ref lected-side A/4 wavelength plate which is 
located on the ol ^P^t side of the s-polarized light 
reflected by sg(zd polarization splitting means and is 
positioned perpendi&ular to the travelling direction of 
the reflected light information, and which functions to 
rotate the polarizing\direction of the light information 
by Tt/4; and \ 

a ref lected-side reflection block, located behind 
said ref lected-side A/4 Wavelength plate, for reflecting 
the light information incident from said ref lected-side 
A/4 wavelength plate back Unto said ref lected-side A/4 
wavelength plate along a li3ght path adjacent to the 
light path of the incident lYght information. 

[CLAIM 3] A polarization^ control optical space 
switch according to claim 1, wherein 
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said light path routing element comprises: 
a\first polarized-light routing element for shifting 
the liglit path of light information in accordance with 
the polarizing direction of the light information output 
from said polarization control means; 

a phaAe element for rotating through 90° the 
polarizing \direction of light information incident along 
a particular light path from said first routing element; 
and \ 

a second polarized-light routing element for 
shifting the light path of light information, in 
accordance with\the polarizing direction of the light 
information output from said phase element, in a 
direction opposite to the shifting direction of said 
first polarized-liWjfe^ routing element. 

[CLAIM 4] A^&bj&rization control optical space 
switch according t6 blaim 3, wherein 

said plurality o£ polarization control optical 
switches are arranged! in cascade along the light paths 
of light information gravelling in parallel to each 
other, \ 

said phase element Vn each of said polarization 
control optical switches rotates through 90° the 
polarizing direction of the light information incident 
from said first polarizedllight routing element except 
those portions incident albng the outermost light paths, 
and \ 
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baid first polarized-light routing element and said 
second polarized-light routing element shift each light 
information to an adjacent light path for output • 

[CLAIM 5] A polarization control optical space 
5 switch ac&ording to claim 4, wherein 

said first polarized-light routing element transmits 
incident light information therethrough when the 
polarizing direction thereof is p-polarization, and 
shifts the light path of incident light information 
10 upward when the\polarizing direction thereof is s- 
polarization, anc 

said second polarized-light routing element 
transmits incident tt-ight information therethrough when 
the polarizing directions thereof is p-polarization, and 
15 shifts the light patlh&Sf incident light information 
downward when thexpolaVizing direction thereof is s- 
polarization . 

[CLAIM 6] A polarization control optical space 
switch according to claim 4, wherein 
20 said first polarizedilight routing element transmits 

incident light information therethrough when the 
polarizing direction thereof is p-polarization, and 
shifts the light path of iWcident light information 
downward when the polarizing direction thereof is s- 
25 polarization, and 

said second polarized-light routing element 
transmits incident light information therethrough when 
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le polarizing direction thereof is p-polarization, and 
Lfts the light path of incident light information 
upward when the polarizing direction thereof is s- 
polarYzation . 

[CLAIM 7] A polarization control optical space 
switch according to claim 4, wherein 

said first polarized-light routing element and said 
second polairized-light routing element are each 
constructed from a birefringent plate. 

[CLAIM 8] \ A polarization control optical space 
switch according to claim 4, wherein 

said first polarized-light routing element and said 
second polarized-^light routing element are each 
constructed from d\ pcO^rizing beam splitter array 
consisting of a CQ^fefnation of a plurality of polarizing 
beam splitters, 

[CLAIM 9] A polarization control optical space 
switch according to claim 4, wherein 

said first polarizted-light routing element and said 
second polarized-light trouting element are each 
constructed from a liqukd-crystal hologram. 

[CLAIM 10] A polarization control optical space 
switch according to claim 4, wherein 

said phase element is \constructed from a A/2 
wavelength plate array comprising light-transmitting 
members at both ends with aU/2 wavelength plate 
sandwiched therebetween . 
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C CLAIM 11] A polarization control optical space 
switch according to claim 1, wherein 

saM polarization control means comprises a 
combinaMon of: an element that rotates the polarizing 
directioA of incident light when voltage is applied and 
that does W>t rotate the polarizing direction of 
incident libht when no voltage is applied; and an 
element that\does not rotate the polarizing direction of 
incident ligtvfc when voltage is applied and that rotates 
the polarizing \direction of incident light when no 
voltage is applied. 

[CLAIM 12] a\ polarization control optical space 
switch accordingtb/claim 1, wherein 

when the numjJgrVbf input/output light paths of said 
polarization control\ optical space switch is denoted by 
m, and the number of input/output light paths of each of 
said polarization contVol optical switches is denoted by 
m, said polarization cdntrol optical switches equalling 
m in number are arranged in series, and the polarization 
control means in a designated polarization control 
optical switch is controlled so that the light 
information incident from teach of the m input light 
paths is output on a desired output light path selected 
from among the m output light paths. 

[CLAIM 13] A polarizatioh control optical space 
switch according to claim 1, wherein 

when the number of input/output light paths of said 
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polarization control optical space switch is denoted by 
mAand the number of input /output light paths of each of 
saick polarization control optical switches is denoted by 
m, said polarization control optical switches equalling 
(m - 1)\ in number are arranged in series, and the 
polarization control means in a designated polarization 
control optical switch is controlled so that the light 
information\ incident from each of the m input light 
paths is outbut on a desired output light path selected 
from among the m output light paths. 

[CLAIM 14] \ A polarization control optical space 
switch according^ to claim 1, wherein 

polarization control optical space switches, each 
having m input/outbut 14ght paths, are arranged as a 
matrix array of n r&fc^and n columns, 

a number, m k n,Aof input optical switches, each 
having one input and A outputs, are arranged on the 
input side of said switch matrix array, and 

a number, m x n, of \output optical switches, each 
having n inputs and one toutput, are arranged on the 
output side of said switcn matrix array, and 

when said input light baths totalling m x n in 
number are arranged in n grbups of m input light paths, 
with a j-th input light path\in an i-th group designated 
as #(i,j) (where l<i<n, l<j<m\, and said output light 
paths totalling m x n in numbet are arranged in n groups 
of m output light paths, with ah s-th output light path 
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an r-th group designated as #(r,s) (where l<r<n, 
1^5<m), 

\,the n outputs of a one- input, n-output switch 
corresponding to said input light path #(i,j) are 
connected to the j-th input light paths of the 
polarization control optical space switches arranged in 
the i-th k»w of said switch matrix array, and 

the s-tih outputs of the polarization control optical 
space switches arranged in the r-th column of said 
switch matrix\array are connected to an output optical 
switch corresponding to said output light path #(r,s). 

[CLAIM 15] \a polarization control optical space 
switch according \to claim 1, wherein 

polarization dontrpl optical space switches, each 
having n input/oi^fe^i€7light paths, are stacked in m 
layers to form a^x^w^tch block A, 

on the input sid^ of said switch block A, 
polarization control foptical space switches, each having 
m input/output light paths, are stacked in n layers, 
extending at right angltes with the layers of said switch 
block A, to form an inpUrt; switch block B, and 
on the output side of\said switch block A, 
polarization control optical space switches, each having 
m input/output light paths A are stacked in n layers, 
extending at right angles with the layers of said switch 
block A, to form an output switch block C, said switch 
blocks A, B, and C being coupler in cascade with each 
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pther. 

[CLAIM 16] A polarization control optical space 
switch according to claim 15, wherein 

ar\ input reflection plate is placed on the input 
side of \said switch block A, and an output reflection 
plate on l^ie output side of said switch block A, so 
that: 

light information output from said input switch 
block B is reflected by said input reflection plate for 
entrance into said switch block A; and 

light information output from said switch block A is 
reflected by said 6utput reflection plate for entrance 
into said output switch block C. 

[CLAIM 17] A polarization control optical space 
switch according to bih£mfl6, wherein 

a liquid-crysta^^q^&gram (a) is placed on the 
output side of said input switch block B, and a liquid- 
crystal hologram (b) on thp input side of said switch 
block A, and 

a liquid-crystal hologrAm (c) is placed on the 
output side of said switch block A, and a liquid-crystal 
hologram (d) on the input sid^of said output switch 
block C, so that: 

light information output froib said input switch 
block B is diffracted by said liqAid-crystal hologram 
(a) for entrance into said input reflection plate; 

the light information reflected \by said input 
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deflection plate is diffracted by said liquid-crystal 
holtogram (b) for entrance into said switch block A; 

the light information output from said switch block 
A is diffracted by said liquid-crystal hologram (c) for 
entrance \into said output reflection plate; and 

the ligtvt information reflected by said output 
reflection pVate is diffracted by said liquid-crystal 
hologram (d) for entrance into said output switch block 
B. \ 

[CLAIM 18] a\ polarization control optical space 
switch according to^claim 1, comprising: 

a polarization cc^ntrol optical space switch block 
consisting of two polarization control optical space 
switches arranged i^^riflel with each other; 

input polarizatic^^bptrol means for rotating the 
polarizing directidn of incident light through 90° or 
otherwise retaining the polarizing direction thereof for 
output; \ 

polarization splitting means for directing the light 
information, output from said\ input polarization control 
means, to one or other of said\ polarization control 
optical space switches in said polarization control 
optical space switch block in accordance with the 
polarizing direction of the lighl informations- 
polarization correcting means \for outputting the 
light information, output from said polarization control 
optical space switch block, onto a <^esignated light 
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path; and 

\ output polarization control means for rotating 
through 90° the polarizing direction of the light 
information output from said polarization correcting 
means W otherwise retaining the polarizing direction 
thereof\for output. 

[CLAIM 19] A polarization control optical space 
switch according to claim 18, wherein of said two 
polarization control optical space switches, one is an 
s-polarization control optical space switch for 
switching the Vight path for incident s-polarized light 
whose polarizing direction is perpendicular to the plane 
of incidence, and the other is a p-polarization control 
optical space switch for switching the light path for 
15 incident p-polarized Mfoht whose polarizing direction is 
parallel to the p^Dfca£/bf incidence. 

[CLAIM 20] Arpolarization control optical space 
switch according to cla^Lm 18, wherein said polarization 
splitting means and said polarization correcting means 
are each constructed from a birefringent plate. 

[CLAIM 21] A polarization control optical space 
switch according to claim 18, wherein said polarization 
splitting means and said polarization correcting means 
are each constructed from a polarizing beam splitter 
array consisting of a combination of two polarizing beam 
splitters. \ 

[CLAIM 22] A polarization control optical space 
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ling to claim 18, wherein said polarization 
ms and said polarization correcting means 
are each/consth^octed from a liquid-crystal hologram. 




